INTRODUCTION
============

During the past several decades, South Korea has experienced rapid socioeconomic growth and one of the highest growth rates in the world. Korea has also undergone dramatic changes in its demography and lifestyle. The proportion of elderly people is growing, and Korea also has one of the fastest growing elderly populations among the world's major regions. According to Statistics Korea, the proportion of the population aged more than 65 years in Korea will dramatically increase from 7.2% in 2000 to 20.8% in 2020 \[[@b1-jlm-04-86]\]. The increase in the elderly population in Korean society threatens the national health. With an increase in the number of chronic patients with diabetes, cerebral apoplexy, and hypertension, social concern has been triggered \[[@b2-jlm-04-86]\].

Physical activity (PA) is one of the most important factors in long-term weight loss, and regular PA is associated with a reduced risk of cardiovascular disease, coronary heart disease, type 2 diabetes mellitus, depression, anxiety, and all-cause mortality \[[@b3-jlm-04-86],[@b4-jlm-04-86]\]. Cho \[[@b5-jlm-04-86]\] reported that PA is an effective prevention measure because it improves sleep quality and mental health. Apart from considerable physical health-related benefits, a number of psychological benefits have been identified, with the most evidence concerning depression and anxiety \[[@b6-jlm-04-86]\]. For this reason, national health-promotion programs have been recommended to increase PA in South Korea \[[@b7-jlm-04-86]--[@b9-jlm-04-86]\]. However, PA declines continuously with age \[[@b10-jlm-04-86]\]. Therefore, helping elderly people who do not have established patterns of PA to acquire healthy habits is useful to the public health.

Self-rated health (SRH) provides only a subjective assessment of individual health status, but it is also a good predictor of mortality and functional loss independent of objective health and psychosocial and demographic variables \[[@b11-jlm-04-86]\]. In addition, although the decision to rate health is driven by psychological factors, it appears that respondents mainly consider physical health problems when rating their health status \[[@b9-jlm-04-86]\]. In practical terms, SRH is readily measured using single-item questions and is thus often included in health surveys and as an outcome in many studies \[[@b9-jlm-04-86]--[@b11-jlm-04-86]\].

Studies performed during the past few decades have indicated that health-related quality of life (HRQoL)---which refers to physical, psychological, and social functioning as reported by the patients themselves---has become an important component of chronic disease evaluation and monitoring, in addition to conventional objective indicators, such as morbidity, mortality, and clinical measurements \[[@b12-jlm-04-86]\]. The EuroQol questionnaire (EQ-5D) has been used in large surveys to measure HRQoL in both general and specific populations \[[@b13-jlm-04-86],[@b14-jlm-04-86]\]. Because of the ease with which it can be administered, scored, and interpreted, EQ-5D has gained widespread popularity, especially in large-scale face-to-face health surveys conducted by interview. It also imposes a minimal burden on the respondents because it is brief and easy for most people to understand and complete \[[@b15-jlm-04-86]\].

Subjective health status, such as SRH or HRQoL, is strongly associated with successful aging \[[@b10-jlm-04-86]\], and its association with PA has been studied in some populations \[[@b11-jlm-04-86]--[@b14-jlm-04-86]\]. However, it has not been adequately described in elderly people. As South Korea has experienced rapid economic development, Koreans' physical activity and dietary habits have undergone significant changes. Because of the rapid changes in demography and lifestyle, the importance of PA and health has been emphasized \[[@b7-jlm-04-86]--[@b9-jlm-04-86]\]. To the best of my knowledge, no study has examined the association among PA, SRH, and HRQoL in a nationally representative sample of elderly Korean people. Therefore, this study aims to investigate whether PA is associated with SRH and HRQoL status in elderly Korean people using national data from the Fifth Korean National Health and Nutrition Examination Survey (KNHANES-V) taken in 2010 and 2011.

MATERIALS AND METHODS
=====================

1.. Study population
--------------------

Raw, cross-sectional data from the KNHANES-V were used for this study. KNHANES-V was divided into four parts; the Health Interview Survey, the Health Behavior Survey, the Nutrition Survey, and the Health Examination Survey. KNHANES-V was conducted using a systematic stratified cluster sampling design. The sampling framework was based on the 2009 National Census Registry. 1,052 districts were selected and enumerated considering administrative districts and habitation sites (apartment houses/general houses). The study protocol was approved by the Korean Ministry of Health and Welfare and was conducted in accordance with the Ethical Principles for Medical Research Involving Human Subjects, as defined by the Helsinki Declaration. The study participants provided written informed consent. For this study sample, the subjects were 2,853 elderly people (1,239 males and 1,614 females) aged more than 65 years who completed the Health Interview Survey and the Health Behavior Survey (response rate: 89.8%).

2.. Dependent variables
-----------------------

KNHANES-V contains six questions about PA. The PA information was obtained in interviews using questions from the self-administered International Physical Activity Questionnaire (IPAQ) \[[@b16-jlm-04-86]\]. Reported PA was compared with the guidelines of the American College of Sports Medicine (ACSM). The ACSM recommends 20 minutes of vigorous PA (e.g., soccer, basketball, aerobics, running, fast cycling, and fast swimming) 3 days/week, 30 minutes of moderate PA (e.g., cycling or swimming at a regular pace, noncompetitive volleyball, and doubles tennis) at least 5 days/week, and 30 minutes of walking at least 5 days/week for adults \[[@b17-jlm-04-86]\]. Participants were divided into two groups, one that met the requirements and one that did not.

3.. Independent variables
-------------------------

The EQ-5D \[[@b15-jlm-04-86]\] was used to assess HRQoL in KNHANES-V. The EQ-5D consists of five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has three levels of response or severity (no problems, some problems, and extreme problems). The ability to convert the self-classifications into a single index score makes the EQ-5D a practical evaluation, corresponding to no problems (0.501--1.000), some problems (0.001--0.500), and extreme problems (−0.560--0.000). This index score ranges from −0.560 to 1.000, where full health is 1.000 and being dead is 0 (a negative value represents a health condition considered worse than death). The SRH information in KNHANES-V was obtained in interviews. The participants were asked to rate their health as very good, good, fair, poor, or very poor.

4.. Covariate variables
-----------------------

The covariates were evaluated for each subject on the basis of responses to seven questions from the self-reported data. The questions and their responses are as follows: Age: Self-reported age was used without modification. For this study, age groups were categorized as 1) 65--74 years and 2) older than 75 years.Body mass index (BMI): Height and weight were measured with the subjects wearing light clothing and no shoes. BMI was then calculated as their weight (kg) divided by the square of their height. In accordance with the WHO Asia-Pacific standard of obesity, individuals were classified into underweight, normal, and obese groups based on 1) BMIs of \< 18.5, 2) 18.5--24.9, and 3) ≥ 25.0, respectively.Education: Self-reported education was categorized as 1) less than an elementary school graduate, 2) elementary school graduate, 3) middle school graduate, or 4) high school or higher.Family members: Self-reported family members were categorized as 1) 1, 2) 2--3, 3) 4--5, and 4) 6 or higher.Marital status: The four possible responses of marital status were 1) married, 2) separated, 3) widowed, and 4) divorced.Family socio-economic status: The four possible responses of family socio-economic status were 1) low, 2) average, 3) middle high, and 4) high.Stress: The five possible responses for self-reported stress level in everyday life were 1) very much, 2) much, 3) moderate, 4) very little, and 5) not at all.Depression: Participants were asked whether feelings of sadness or hopelessness had interrupted their lives for more than two weeks in the past year and could answer 1) no or 2) yes.

5.. Statistical analyses
------------------------

The statistical software SPSS version 18.0 was used in all analyses. All descriptive statistics are presented as frequencies and percentages for the categorical variables. A Chi-square test was performed to test level differences in all variables. To assess associations between the reference group and the other groups, multiple logistic regression methods were implemented using logistic regression analysis. However, the ratio of the subjects with extreme problems of HRQoL and very poor SRH was not fit to perform logistic regression, so I merged the variables of extreme problems and some problems of HRQoL and very poor and poor SRH. Adjustments were successively made for age, BMI, education, number of family members, marital status, stress, depression, and HRQoL (Model 1) or SRH (Model 2). A score of p \< 0.05 was considered statistically significant.

RESULTS
=======

1.. General characteristics of study participants
-------------------------------------------------

The general characteristics of study participants are summarized in [Table 1](#t1-jlm-04-86){ref-type="table"}. Of the total of 2,853 elderly Korean people, 1,239 were male (43.4%) and 1,614 were female (56.6%). Males showed higher levels of education, number of family members, likelihood of living with spouse, and family socio-economic status and less stress and depression than females.

2.. Patterns of physical activity during the past seven days
------------------------------------------------------------

The patterns of PA during the preceding seven days according to gender are presented in [Table 2](#t2-jlm-04-86){ref-type="table"}. The participation ratios of no vigorous PA and no moderate PA in the past 7 days were, respectively, 84.7% and 73.3% for elderly people, and that for no walking was 24.7%. In addition, significant differences were noted in the meeting of vigorous and low PA guidelines according to gender: significantly fewer females than males met the PA guidelines.

3.. Relationship between self-rated health and health-related quality of life
-----------------------------------------------------------------------------

[Table 3](#t3-jlm-04-86){ref-type="table"} shows the relationship between SRH and HRQoL in the participants. Males and females who self-reported their HRQoL as having no problems were also the most likely to report very good SRH (39.4% in males and 38.5% females), whereas subjects who reported their HRQoL as having some problems and extreme problems were more likely to report very poor SHR (57.1% and 100.0% in males and 47.1% and 50.0% in females, respectively). Significant level differences of SRH status according HRQoL level were observed in both males and females.

4.. Level of health-related quality of life and self-rated health according to physical activity levels
-------------------------------------------------------------------------------------------------------

[Table 4](#t4-jlm-04-86){ref-type="table"} shows the levels of HRQoL and SRH according to PA levels in elderly Korean people. Males and females who reported no problems in their HRQoL were most likely to meet the guidelines for vigorous, moderate, and low PA (92.7%, 87.3%, and 87.6% in males, and 86.8%, 76.1%, and 89.1% in females, respectively). Significant differences in HRQoL with vigorous, moderate, and low PA were observed in males and females. In addition, males and females who self-reported their health as very good were most likely to meet guidelines for vigorous, moderate, and low PA (40.9%, 46.7%, and 44.2% in males, and 28.9%, 44.4%, and 44.9% in females, respectively). Significant differences in levels according to meeting PA guidelines were noted between SHR status and vigorous, moderate, and low PA in males, and moderate and low PA in females.

5.. Multiple logistic regression models of physical activity with self-rated health and health-related quality of life
----------------------------------------------------------------------------------------------------------------------

[Table 5](#t5-jlm-04-86){ref-type="table"} presents adjusted multiple logistic regression models of PA levels with SRH (Model 1) and HRQoL (Model 2). In Model 1, the adjusted odds ratio (AOR) that males and females would report very good SHR decreased significantly as they met PA guidelines: vigorous (males: AOR = 0.42, females: AOR = 0.44), moderate (males: AOR = 0.46, females: AOR = 0.48), and low (males: AOR = 0.44, females: AOR = 0.32). In addition, the AOR that females would report their SRH to be fair (AOR = 0.45), good (AOR = 0.36), and very good (AOR = 0.32) was significantly lower among those who met the guideline for low PA compared to those who reported poor SRH. In Model 2, males and females who reported no problems in their HRQoL showed significantly decreased AORs as they met the guidelines for vigorous PA (males: AOR = 0.40, females: AOR = 0.43), moderate PA (males: AOR = 0.49, females: AOR = 0.45), and low PA (males: AOR = 0.33, females: AOR = 0.39) compared with subjects who reported problematic HRQoL.

DISCUSSION
==========

A cross-sectional study was conducted in a randomly selected population of 2,853 people older than 65 years to examine and compare any association among PA, SRH, and HRQoL in elderly Korean people.

I found that elderly Korean people were fairly inactive. Few of them met the guidelines for vigorous and moderate PA (9.8% and 11.6%, respectively). Elderly women were less active than elderly men: vigorous PA (11.6% of males, 8.6% of females), moderate PA (12.1% of males, 11.2% of females), and low PA (54.2% of males, 42.5% of females). This tendency was found in almost all previous studies and is thought to result from Korean cultural and social environments that encourage women to be more inactive than men \[[@b5-jlm-04-86]\]. Higher BMI status and lower PA in elderly women show their tendency not to comply with PA recommendations. The effects of PA on health are well documented. Regular PA is associated with a lower risk of all-cause mortality \[[@b18-jlm-04-86],[@b19-jlm-04-86]\]. I found that PA is significantly associated with obesity in elderly Korean women. These results suggest that programs to promote PA among elderly Korean women are necessary to help this segment of the population to lose weight.

Several studies have asserted that SRH and HRQoL are valid measures of subjective health status, being related to, for instance, the risk of death, psychological well-being, and overall health \[[@b11-jlm-04-86]--[@b13-jlm-04-86]\]. People with good or excellent SRH and high values of HRQoL tend to report higher vitality, a more positive attitude, less vulnerability to illness, more frequent regular exercise, and higher levels of education and income \[[@b13-jlm-04-86]--[@b15-jlm-04-86]\] than those who report poorer SRH and HRQoL. Thus, a better understanding of the correlates of these subjective health statuses could help healthcare professionals tailor health promotion and disease prevention interventions for specific populations. This study found that elderly men in Korea tended to report higher values for SRH and HRQoL than elderly women. And more elderly men than women are meeting the guidelines for PA and reporting good or excellent SRH and high HRQoL statuses. These results indicate that better SRH and HRQoL are associated with higher PA in elderly Korean people. Recent studies have indicated that PA is associated with subjective and objective health status \[[@b20-jlm-04-86],[@b21-jlm-04-86]\].

SRH and HRQoL are subjective and therefore depend on the interpretations and perceptions of individuals \[[@b12-jlm-04-86]\]. The present study showed that poorer SRH and HRQoL rates were significantly associated with lower PA. After adjusting for age, BMI, education, number of family members, marital status, stress, depression, and HRQoL (Model 1) or SRH (Model 2) status as confounding factors, elderly men and women who met the vigorous, moderate, and low PA recommendations had an AOR for the very good SRH that was significantly lower than the merged group of those who reported poor or very poor SRH. In addition, the AORs of elderly women who met the low PA recommendation and reported fair, good, and very good SHR were significantly lower than those of the women who reported poor SRH. Thus all levels of PA in elderly Korean people were positively associated with SRH. Particularly among females, meeting at least the guideline for low PA is recommended to improve their SRH status.

Furthermore, the AORs of elderly men and women who met the vigorous, moderate, and low PA recommendations and reported their HRQoL as having no problems were significantly lower than those of the merged subjects who reported their HRQoL to be extremely problematic or somewhat problematic. Thus meeting guidelines for all levels of PA significantly improved the quality of life of elderly men and women. The relationship between PA and mental health is important for planning public health interventions to promote PA and offer advice to people who are experiencing the adverse health consequences of a sedentary lifestyle \[[@b22-jlm-04-86]--[@b25-jlm-04-86]\]. The long-term effects of PA are well known, and such effects may not be sufficiently taken into account by the general public. Highlighting that physically active people report better physical and mental health could be useful to encourage people to maintain and increase their PA. However, PA declines continuously with age \[[@b2-jlm-04-86],[@b5-jlm-04-86],[@b10-jlm-04-86]\]. From a public health perspective, it is also important to consider the environmental factors associated with PA, including PA levels for elderly Korean people.

In conclusion, the results of this study show that elderly Korean people were fairly inactive, but vigorous, moderate, and low PA were positively associated with SRH and HRQoL. Therefore, these results support the positive effect of PA on SRH and quality of life, which should be considered when developing public health programs for elderly Korean people.

The present study has several limitations. First, the study was cross-sectional, which makes it impossible to establish cause-effect relationships among PA, SRH, and HRQoL. Second, PA, SRH, and HRQoL were self-reported with a focus on lifestyle-related subjective opinions, which could have affected the level of information accuracy and weakened the effect of chronic disease on SRH and HRQoL. Third, it is difficult to compare these results with those of other studies because many studies of Koreans focus on adolescents and adults rather than on elderly people, and no other studies have examined PA levels in relation to SRH and HRQoL in a nationally representative sample of elderly Korean people.

###### 

General characteristics of elderly Korean people

  Characteristics                Males (n = 1,239)   Females (n = 1,614)   Total (n = 2,853)   X^2^ value   p-value
  ------------------------------ ------------------- --------------------- ------------------- ------------ ----------
  Age (years)                                                                                               
    65--74                       867 (70.0)          1,064 (63.9)          1,931 (67.7)        7.749        0.048
    75 ≤                         372 (30.0)          550 (35.1)            992 (22.3)                       
  BMI (kg/m^2^)                                                                                             
    BMI \< 18.5                  64 (5.2)            67 (4.2)              131 (4.6)           55.974       \< 0.001
    18.5 ≤ BMI \< 25.0           840 (68.2)          930 (57.7)            1,780 (62.2)                     
    25.0 ≤ BMI                   329 (26.7)          614 (38.1)            943 (33.2)                       
  Education                                                                                                 
    ≤ Elementary school          791 (63.9)          1,473 (91.6)          2,264 (79.5)        461.388      \< 0.001
    Middle school                285 (23.0)          116 (7.2)             401 (14.1)                       
    High school ≤                162 (13.1)          19 (1.2)              181 (6.4)                        
  Family members                                                                                            
    1                            90 (7.3)            410 (25.4)            500 (17.5)          209.944      \< 0.001
    2--3                         954 (77.0)          879 (54.5)            1,833 (64.3)                     
    4--5                         139 (11.2)          257 (16.0)            396 (13.9)                       
    6 ≤                          56 (4.5)            68 (4.1)              124 (4.3)                        
  Marital status                                                                                            
    Married                      1,126 (91.2)        783 (48.8)            1,909 (67.3)        594.313      \< 0.001
    Separated                    7 (0.6)             13 (0.8)              20 (0.7)                         
    Widowed                      81 (6.6)            778 (48.5)            859 (30.3)                       
    Divorced                     20 (1.6)            30 (1.9)              50 (1.7)                         
  Family socio-economic status                                                                              
    Low                          608 (49.1)          894 (55.4)            1,502 (52.7)        14.692       0.002
    Average                      333 (26.9)          350 (21.7)            683 (23.9)                       
    Middle high                  169 (13.6)          203 (12.6)            372 (13.0)                       
    High                         129 (10.4)          167 (10.3)            296 (10.3)                       
  Stress                                                                                                    
    Very much                    75 (6.1)            52 (3.2)              127 (4.5)           79.860       \< 0.001
    Somewhat                     351 (8.3)           317 (9.6)             668 (3.4)                        
    Moderate                     480 (38.7)          592 (36.7)            1,072 (37.6)                     
    Very little                  254 (0.5)           445 (7.6)             699 (24.5)                       
    Not at all                   79 (6.4)            208 (12.9)            287 (10.1)                       
  Depression                                                                                                
    No                           32 (2.5)            110 (6.8)             142 (5.0)           83.308       \< 0.001
    Yes                          1,207 (97.5)        1,504 (93.2)          2,701 (85.0)                     

Data are presented as n (%).

###### 

Patterns of physical activity during the past seven days

  Variables                                                                                             Males (n = 1,239)   Females (n = 1,614)   Total (n = 2,853)   X^2^ value   p-value
  ----------------------------------------------------------------------------------------------------- ------------------- --------------------- ------------------- ------------ ----------
  Q1. How many days did you perform vigorous physical activity?                                                                                                                    
    1. No vigorous physical activity                                                                    1,003 (81.4)        1,397 (87.3)          2,400 (84.7)        23.431       0.001
    2. Once or twice per week                                                                           92 (7.5)            83 (5.7)              175 (6.2)                        
    3. Thrice or 4 times per week                                                                       58 (4.7)            64 (3.5)              122 (4.4)                        
    4. More than 5 times per week                                                                       79 (6.4)            57 (3.1)              136 (4.7)                        
  Q2. How many days did you perform moderate physical activity?                                                                                                                    
    1. No moderate physical activity                                                                    895 (72.7)          1,183 (73.8)          2,078 (73.3)        8.749        0.271
    2. Once or twice per week                                                                           122 (9.9)           128 (8.0)             250 (8.8)                        
    3. Thrice or 4 times per week                                                                       74 (6.5)            111 (6.9)             185 (6.6)                        
    4. More than 5 times per week                                                                       150 (11.3)          180 (11.3)            320 (11.3)                       
  Q3. How many days did you walk as low physical activity?                                                                                                                         
    1. No walking                                                                                       231 (18.7)          470 (29.4)            701 (24.7)          55.563       \< 0.001
    2. Once or twice per week                                                                           129 (10.5)          189 (11.8)            318 (11.3)                       
    3. Thrice or 4 times per week                                                                       204 (16.5)          262 (16.4)            466 (16.5)                       
    4. More than 5 times per week                                                                       669 (54.2)          680 (42.5)            1,349 (47.7)                     
  Q4. Did you meet vigorous physical activity guidelines?[^1)^](#tfn3-jlm-04-86){ref-type="table-fn"}                                                                              
    1. Met the criterion                                                                                137 (11.1)          121 (8.6)             258 (9.8)           84.425       \< 0.001
    2. Not met the criterion                                                                            1,102 (88.9)        1,493 (91.4)          2,595 (90.2)                     
  Q5. Did you meet moderate physical activity guidelines?[^2)^](#tfn4-jlm-04-86){ref-type="table-fn"}                                                                              
    1. Met the criterion                                                                                150 (12.1)          180 (11.2)            330 (11.6)          .353         0.965
    2. Not met the criterion                                                                            1,089 (87.9)        1,434 (88.8)          2,523 (88.4)                     
  Q6. Did you meet low physical activity guidelines?[^3)^](#tfn5-jlm-04-86){ref-type="table-fn"}                                                                                   
    1. Met the criterion                                                                                669 (54.2)          680 (42.5)            1,349 (47.3)        31.261       \< 0.001
    2. Not met the criterion                                                                            570 (45.8)          934 (57.5)            1,504 (52.7)                     

Data are presented as n (%).

20 minutes vigorous physical activity ≥ 3 times/week.

30 minutes moderate physical activity ≥ 5 times/week.

30 minutes walking ≥ 5 times/week.

###### 

Relationship between health-related quality of life and self-rated health

                      Males       Females                                                                                       
  ------------------- ----------- ----------- ------------ ---------- ----------- ------------ --------- ------------ --------- ----------
  Self-rated health                                                                                                             
    Very good         0 (0.0)     1 (3.6)     476 (39.4)   178.660    \< 0.001    0 (0.0)      1 (1.0)   579 (38.5)   183.803   \< 0.001
    Good              0 (0.0)     2 (7.1)     349 (28.9)   0 (0.0)    7 (6.9)     405 (26.9)                                    
    Fair              0 (0.0)     4 (14.7)    248 (20.5)   2 (25.0)   9 (8.8)     310 (20.6)                                    
    Poor              0 (0.0)     5 (17.9)    75 (6.2)     2 (25.0)   37 (36.3)   154 (10.2)                                    
    Very poor         3 (100.0)   17 (57.1)   16 (5.1)     4 (50.0)   48 (47.1)   56 (3.7)                                      

Data are presented as n (%).

###### 

Level of health-related quality of life and self-rated health according to physical activity level

                                   Males        Females                                                                                                                  
  -------------------------------- ------------ ------------ ------------ ------------------------------------------------------- ------------ ------------ ------------ -------------------------------------------------------
  Health-related quality of life                                                                                                                                         
    No problems                    127 (92.7)   131 (87.3)   586 (87.6)   \< 0.001[^4)^](#tfn11-jlm-04-86){ref-type="table-fn"}   105 (86.8)   137 (76.1)   606 (89.1)   \< 0.001[^4)^](#tfn11-jlm-04-86){ref-type="table-fn"}
    Some problems                  10 (7.3)     18 (12.0)    81 (12.1)    \< 0.001[^5)^](#tfn12-jlm-04-86){ref-type="table-fn"}   16 (13.2)    43 (23.9)    73 (10.7)    \< 0.001[^5)^](#tfn12-jlm-04-86){ref-type="table-fn"}
    Extreme problems               0 (0.0)      1 (0.7)      2 (0.3)      \< 0.001[^6)^](#tfn13-jlm-04-86){ref-type="table-fn"}   0 (0.0)      0 (0.0)      1 (0.2)      \< 0.001[^6)^](#tfn13-jlm-04-86){ref-type="table-fn"}
  Self-rated health                                                                                                                                                      
    Very good                      56 (40.9)    70 (46.7)    293 (44.2)   0.003[^4)^](#tfn11-jlm-04-86){ref-type="table-fn"}      35 (28.9)    80 (44.4)    305 (44.9)   0.109[^4)^](#tfn11-jlm-04-86){ref-type="table-fn"}
    Good                           46 (33.6)    43 (28.7)    207 (30.8)   0.001[^5)^](#tfn12-jlm-04-86){ref-type="table-fn"}      32 (26.5)    41 (22.8)    169 (24.9)   0.001[^5)^](#tfn12-jlm-04-86){ref-type="table-fn"}
    Fair                           21 (15.3)    20 (13.3)    106 (15.8)   0.011[^6)^](#tfn13-jlm-04-86){ref-type="table-fn"}      28 (23.1)    30 (16.7)    119 (17.5)   \< 0.001[^6)^](#tfn13-jlm-04-86){ref-type="table-fn"}
    Poor                           12 (8.8)     12 (8.0)     38 (5.4)                                                             20 (16.5)    18 (10.0)    59 (8.7)     
    Very poor                      2 (1.4)      5 (3.3)      25 (3.8)                                                             6 (5.0)      11 (6.1)     28 (4.1)     

Data are presented as n (%).

20 minutes vigorous physical activity ≥ 3 times/week.

30 minutes moderate physical activity ≥ 5 times/week.

30 minutes walking ≥ 5 times/week.

Significant level difference according to meet vigorous physical activity guideline.

Significant level difference according to meet moderate physical activity guideline.

Significant level difference according to meet low physical activity guideline.

###### 

Adjusted multiple logistic regression models of physical activity levels with self-rated health and health-related quality of life reported as AORs and 95% CI

  Variables                                                   Males                                                           Females                                                                                                                                                                                                                                                           
  ----------------------------------------------------------- --------------------------------------------------------------- ---------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- ---------------------------------------------------------------- ----------------------------------------------------------------
  Model[^11)^](#tfn15-jlm-04-86){ref-type="table-fn"}                                                                                                                                                                                                                                                                                                                                           
    Self-rated health                                                                                                                                                                                                                                                                                                                                                                           
      Poor[^3)^](#tfn17-jlm-04-86){ref-type="table-fn"}       Reference                                                       Reference                                                        Reference                                                       Reference                                                       Reference                                                        Reference
      Fair                                                    0.66 (0.32--1.38)                                               0.93 (0.20--1.19)                                                0.99 (0.61--1.65)                                               0.98 (0.16--1.05)                                               0.93 (0.14--1.09)                                                0.45[^\*^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.25--0.80)
      Good                                                    0.57 (0.25--1.26)                                               0.80 (0.22--1.93)                                                0.55 (0.44--1.28)                                               0.50 (0.20--1.29)                                               0.61 (0.27--1.40)                                                0.36[^‡^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.19--0.69)
      Very good                                               0.41[^†^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.04--0.86)   0.46[^\*^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.14--0.98)   0.44[^†^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.30--0.94)   0.44[^†^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.37--0.86)   0.48[^\*^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.18--0.94)   0.32[^‡^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.18--0.59)
  Model[^22)^](#tfn16-jlm-04-86){ref-type="table-fn"}                                                                                                                                                                                                                                                                                                                                           
    Health-related quality of life                                                                                                                                                                                                                                                                                                                                                              
      Problems[^4)^](#tfn18-jlm-04-86){ref-type="table-fn"}   Reference                                                       Reference                                                        Reference                                                       Reference                                                       Reference                                                        Reference
      No problems                                             0.40[^†^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.40--0.93)   0.49[^\*^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.14--0.92)   0.33[^‡^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.31--0.95)   0.43[^†^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.11--0.88)   0.45[^\*^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.02--0.90)   0.39[^‡^](#tfn14-jlm-04-86){ref-type="table-fn"} (0.17--0.60)

\*, ^†^ and ^‡^ denote p \< 0.05, p \< 0.01 and p \< 0.001.

Adjusted for age, body mass index, education, family members, family socio-economic status, marital status, stress, depression, and health-related quality of life.

Adjusted for age, body mass index, education, family members, family socio-economic status, marital status, stress, depression, and self-rated health.

Merged group of very poor and poor group.

Merged group of extreme problems and some problems.

20 minutes vigorous physical activity ≥ 3 times/week.

30 minutes moderate physical activity ≥ 5 times/week.

30 minutes walking ≥ 5 times/week.
